Previously, we showed that a slide agglutination test (SAT) with hyperimmune rabbit sera could be used to determine the serogroup of isolates of Legionella pneumophila and Legionella-like organisms (14) . Formalinized whole-cell suspensions of L. pneumophila serogroups 1 to 4 and two Legionella-like organism strains, WIGA and MI-15, gave strong homologous SAT reactions and no cross-reactions with group-specific antisera. Since then, strains WIGA and MI- 15 have been placed in the species Legionella bozemanii (2) , and two additional L. pneumophila serogroups and three new Legionella species have been found, for a total of 10 serogroups: L. pneumophila serogroups 1 to 6 (5, 9, 10), L. bozemanii (2) , Legionella dumoffii (strains and TEX-KL; 2), Legionella gormanii (strain LS-13; 11), and Legionella micdadei (strains Pl-1 [PPA] , HEBA, and TATLOCK; 6) (Legionella pittsburgensis [12] ). Preliminary evidence, based on the finding that seroconversions among paired sera from patients with suspected Legionnaires disease occurred against indirect immunofluorescence assay antigens of the new species, suggests that, like L. pneumophila, these new species may cause a significant number of infections annually (13) . Accordingly, we now describe modifications in the SAT which allow the detection of isolated whole cells of the recently described Legionella species and also detection of group-specific soluble antigens of all legionellae. In addition, we describe a sensitive microscopic test for soluble antigen. In both tests, rabbit antisera are first allowed to bind via the Fc region of the immunoglobulin molecule to protein A sites on Staphylococcus aureus Cowan I cells (8) . In the first test, the staphylococci agglutinate when homologous antigen is present. In the second test, the staphylococci are attached to the microscope slide and thus allow fixation of the soluble test components.
MATERIALS AND METHODS Antisera. Rabbit antisera for L. pneumophila serogroups 1 to 4 and L. bozemanii were prepared with vaccine strains Philadelphia 1, Togus 1, Bloomington 2, Los Angeles 1, and WIGA, respectively, as described previously (14) . Antisera for L. pneumophila serogroup 5 (Cambridge 2 vaccine) and L. micdadei (HEBA vaccine) were generously donated by Robert Benson, Biological Products Division, Centers for Disease Control. Antisera against L. dumoffii, L. pneumophila serogroup 6, and L. gormanii (vaccine strains NY-23, Chicago 2, and LS-13, respectively) were prepared by modifying the immunization procedure slightly because of the reported toxicity of some of these strains when they were injected intravenously ( [PBS]) subcutaneously once and intramuscularly four times. Two weeks after the last intramuscular injection, 0.5 ml of vaccine was given intravenously. Two booster injections of 1.0 ml each were given intramus-cularly 2 and 3 weeks later. Indirect immunofluorescence assay titers of -4,096 were obtained in week 4 of immunization with fluorescein isothiocyanate-conjugated antirabbit immunoglobulin (15) . By week 7, the sera had titers of 232,000 and were used undiluted in the SAT, or were first bound to staphylococcal protein A as a coagglutination reagent for a slide coagglutination test (coSAT).
Coagglutination reagents. The staphylococcal protein A reagent was prepared by modifications of previously described methods (4, 7, 8) . A suspension of an overnight growth of S. aureus, Cowan I strain, in 1 liter of Trypticase soy broth was packed by centrifugation and was then washed twice in 150 ml of PBS. The cells were suspended in 150 ml of 0.5% Formalin in PBS and allowed to sit at room temperature for 3 h. They were then centrifuged, washed three times in 150 ml of PBS, and resuspended in PBS (10% suspension, vol/vol; approximately 30 ml). The suspension was held in an 80°C water bath for 5 min, with constant swirling, and was then placed in an ice bath for 5 min. After washing three more times in 30 ml of PBS, the cells were resuspended in PBS to a final concentration of 10%. Alternatively, the commercially available Pansorbin (Calbiochem-Behring Corp., La Jolla, Calif.), which had previously been diluted 1 (9) . After another 30-min incubation and 10-min wash step, the slides were blotted dry, mounted with buffered glycerol (pH 9.0), and examined on a Leitz Dialux 20 fluorescence microscope, equipped with an HBO-100 mercury incident light source, the Leitz I-cube filter system, 40x dry objective, and 6.3x binoculars. A positive test was defined as one in which the staphylococcal cells showed 23+ fluorescence intensity, which was an indication that soluble antigen had bound to the antiserum on the slide and then to the added conjugate. A schematic diagram of the SIA method is shown in Fig. 1 .
RESULTS AND DISCUSSION Representative examples of the three agglutination tests are shown in Fig. 2 : identification of L. micdadei whole cells in the SAT and in the coSAT (A and B, respectively) and detection of L. micdadei soluble antigen in the coSAT (C). At optimal dilutions of antisera and coagglutination reagents (determined by checkerboard titrations), all tests were species specific and, for L. pneumophila, were also serogroup specific, as shown by the absence of agglutination with heterologous antisera (SAT) or with heterologous coagglutination reagents (coSAT). Similarly, soluble antigen from each species or serogroup was specifically detected with the homologous antiserum and conjugate in the SIA Chicago 2 
